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Supplementary Table S1: cell line characteristics
Cell lines
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INSS stage 3 4 3 4 4 4 4 3 4 4 4

Patient outcome CR CR DOD n.a. DOD DOD DOD CR n.a. n.a. n.a.

MYCN amplification Yesdmin Yesdmin Yesdmin Yesdmin YesHSR Yesdmin No No No No No

17q gain Yes Yes Yes Yes Yes Yes Yes Yes Yes No No

1p loss Yes Yes Yes Yes Yes Yes No Yes Yes yes yes

ref [1, 2] [3] [4] [2, 5, 6] [7] [1, 2] [3] [8]. [9]

CR clinical remission; DOD dead of disease; dmin double minutes; HSR homogenously staining regions; INSS international 
neuroblastoma staging system; n.a. not known.
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Supplementary Table S2: Optimal drug concentration for in vitro senescence induction according 
to phenotype and SA-β-Gal activity

Concentration optimal for in vitro senescence induction

MYCN-amplified MYCN-non amplified

Substance Concentrations tested STA–NB–10 CLB-Ma SK-N-SH STA-NB-6

Camptothecin 1, 3, 5 nM 3 nM 5 nM no sen no sen

Topotecan 1, 3, 5 nM 5 nM 5 nM no sen no sen

BrdU 15, 20, 25 μM 15 μM 15 μM no sen no sen

Hydroxyurea1) 100, 150, 200 μM 150 μM 200 μM no sen no sen

DMA 5, 10, 15 μM no sen no sen no sen no sen

Mitoxantrone 10, 20, 40 nM no sen no sen no sen no sen

5-FU 2, 3, 5 μM no sen no sen no sen no sen

Cisplatin 2, 3, 6 μM no sen no sen no sen no sen

no sen, no senescent cells present after 3 weeks cultivation;
1)10 weeks treatment.
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Supplementary Table S3: Antibodies used in this study
Antigen Clone Species Conjugated Dilution Company Application

Phospho-(Ser139)-H2AX JBW301 mouse - 1:500 Millipore, Austria IF

Ki-67 MM1 mouse - 1:100 Novocastra, 
Austria IF

CD31 S231 rat - 1:100 Dianova, 
Germany IF

p21WAF/CIP1 SX118 mouse - 1:50 DAKO, Austria IF

p16Ink4a F-12 mouse - 1:500 Santa Cruz, USA IF

NFKB1/p50 H-115 rabbit - 1:50/1:200 Santa Cruz, USA IF/WB

p65/RelA C-20 rabbit - 1:50/1:200 Santa Cruz, USA IF/WB

CD44 BMS113 mouse - 1:50
Bender 

MedSystems, 
Austria

IF

GD2 ch14.18 chimeric FITC 1:100/1:200 Polymun, Austria IF/FACS

MYCN NCM II 100 mouse - 1:50 Abcam, Austria WB

GAPDH 6C5 mouse - 1:1000 Santa Cruz, USA WB

phospho-(Thr180/Tyr182)-
p38MAPK 9215S rabbit - 1:100 Cell Signaling, 

Austria WB

p38MAPK L53F8 mouse - 1:100 Cell Signaling, 
Austria WB

p21WAF/CIP1 OP-64 mouse - 1:200 Calbiochem, 
Austria WB

CD44 mouse PE 1:100
Becton 

Dickinson, 
Austria

FACS
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Supplementary Table S4: Primer used in this study
Gene Forward primer sequence Reverse primer sequence ref

HPRT1 5′-TGACACTGGCAAAACAATGCA-3′ 5′-GGTCCTTTTCACCAGCAAGCT-3′

[10]SDHA 5′-TGGGAACAAGAGGGCATCTG-3′ 5′-CCACCACTGCATCAAATTCATG-3′

UBC 5′-ATTTGGGTCGCGGTTCTTG-3′ 5′-TGCCTTGACATTCTCGATGGT-3′

CDKN1A 5′-GCAGACCAGCATGACAGATTT-3′ 5′-ACACACAAACTGAGACTAAGGCA-3′ this study

MYCN 5′-CCGGGCATGATCTGCAA-3′ 5′-CCGCCGAAGTAGAAGTCATCTT-3′ [11]
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Supplementary Figure S1: Proliferation and gene expression in response to drug-treatment. a. STA-NB-10 (left panel, 
n = 4) or CLB-Ma (right panel, n = 5) cell lines treated with the indicated drugs for 3 (CPT, TPT, BrdU) or 10 (HU) weeks, resp., were 
harvested and counted at the endpoint of treatment. Bar diagrams depict mean absolute cell number/flask +/− SEM at the start (CTRL) or 
at the treatment endpoint. Asterisks indicate statistically significant differences compared to CTRL. ***p ≤ 0.001; **p ≤ 0.01; *p ≤ 0.05. 
b. p16 IF staining on cytospin preparations of STA-NB-10. bar: 20 μm. Note: focal cytoplasmic IF staining in red is due to increased 
autofluorescence in TPTsen cells (also visible in green).
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Supplementary Figure S2: Long-term TPT-treated NB-cells are proliferative inactive, display senescence-associated 
markers, up-regulate CD44 and down-modulate GD2 levels. STA-NB-10 or CLB-Ma cells were cultivated in the absence or 
presence of 5 nM TPT for 3 weeks. a. Analysis of GD2 (green) and CD44 (red) by surface IF staining on cytospin preparations. DAPI has 
been used as nuclear counterstain (blue).bar: 20 μm b. Quantification of Ki-67 staining pattern and corresponding cell cycle state in TPT-
treated or untreated control (CTRL) STA-NB-10 and CLB-Ma. bar diagrams depict mean +/− SEM; box plots show mean, box includes 
50 percentile, whiskers 10–90 percentile **p ≤ 0.01; ***p ≤ 0.001;
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Supplementary Figure S3: a. SA-β-Gal activity in tumor stroma is not affected by low-dose TPT treatment. STA-NB-10 cells were 
inoculated in CD1nude mice and treatment was started at a mean tumor size of 0.53 +/− 0.2 cm3 by daily i.p. injection of vector control 
(CTRL), 1, 0.1, 0.03 or 0.01 mg/kg/d TPT. SA-β-Gal activity of stromal, i.e. mouse, cells located in the tumor area after 2 weeks of 
treatment. b. No significant treatment-related weight loss upon metronomic low-dose topotecan. Curves depict the mean weight/mouse +/− 
SEM determined 1x/week of mice treated for 15 weeks daily with 0.1 mg/kg/d topotecan (n = 11) or in control animals (n = 5). The dotted 
line refers to the minimal weight limit as determined by the endpoint criteria (maximal tolerated weight loss of 20% as compared to the 
initial weight).
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